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10 IMPROVED INK JET INK COMPOSITIONS 

Technical Field 

The present invention relates to colorant compositions, 
particularly to ink jet ink compositions. 

15 

Background of the Invention 

The use of pyrrolidone and glycols as suitable 
"solvents" in colorant compositions is well known in the art 
of ink jet printing. For example, U.S. Patent No. 5,108,503 

20 to Hindagolla et al., assigned to Hewlett-Packard Company, 

Palo Alto, CA, disclosed ink jet ink compositions containing 
one or more solvents in the form of pyrrolidones. Other ink 
compositions containing glycols as suitable solvents are 
disclosed in numerous patents including, but not limited to, 

25 U.S. Patents Nos. 3,705,043; 4,381,946; 4,421,559; 4,853,037; 

4,957,533; 4,973,499; 5,196,057; 5,207,824; 5,431,724; 
5,560,771; and 5,624,484. 

The above-mentioned ink compositions, containing one 
or more pyrrolidone and /or glycols, result in a hazy or dull 

30 color when applied to a number of ink-receiving substrates. 

Further, the above-described ink compositions possess an 
undesirable degree of tackiness when applied to a number 
of ink-receiving substrates. While the above-described ink 
compositions have a number of desirable properties, such as 
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minimal spreading, smear resistance and waterfastness, the 
ink compositions still possess many shortcomings. 

What is needed in the art is an ink jet ink composition 
which may be applied to an ink-receiving substrate without 
resulting in a hazy appearance or a tacky feel. 

Summary of the Invention 

The present invention is directed to compositions 
containing a colorant and at least one water-soluble 
compound having the following general formula: 

O 

N — y 

I 

x 

wherein x is hydrogen or an alkyl having from 
approximately 1 to 6 carbons; y is an alkyl having from 
approximately 1 to 6 carbons; and 2 is an alkyl having from 
approximately 1 to 6 carbons. The presence of the water- 
soluble compound results in an improved composition with 
minimal haziness and tackiness. In one embodiment of the 
present invention, the composition comprises an ink jet ink 
composition. Other compatible components may be added 
to the mixture to produce a composition having desired 
properties, such as lightfastness, waterfastness, pH, etc. 

The present invention is also directed to ink-receiving 
substrates having the above-described composition thereon. 
Suitable ink-receiving substrates include substrates such as 
paper, wood, fabrics and films. The present invention is 
further directed to a method of printing an ink composition 
onto an ink-receiving substrate. 

The present invention is also directed to a method of 
making a composition comprising a colorant and at least one 
water-soluble compound as described above. At least one 

2 
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water-soluble compound is incorporated into a mixture 
containing a colorant. The present invention is also 
directed to an ink jet ink cartridge containing the above- 
described composition. 
5 These and other features and advantages of the 

present invention will become apparent after a review of the 
following detailed description of the disclosed embodiments 
and the appended claims. 

10 Detailed Description of the Invention 

The compositions of the present invention contain a 
colorant and at least one water-soluble compound having 
the following general formula: 



O 

z — C\ 

N — y 

15 

wherein x is hydrogen or an alkyl having from 
approximately 1 to 6 carbons; y is an alkyl having from 
approximately 1 to 6 carbons; and 2 is an alkyl having from 

20 approximately 1. to 6 carbons. The compositions possess 

waterfastness and smear resistance similar to or superior to 
colorant compositions of the prior art, but also have minimal 
haziness and tackiness regardless of the ink-receiving 
substrate. The present invention is also directed to ink- 

25 receiving substrates having the above-described 

composition thereon. . 

As used herein, the term "composition" and such 
variations as "colored composition" are used herein to mean 
a colorant and one or more water-soluble compounds 

30 described above. The composition may optionally include 

other compatible components. 
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As used herein, the term "colorant" is meant to 
include, without limitation, any material which typically will 
be an organic material, such as an organic colorant or dye. 
The term is meant to include a single material or a mixture of 
two or more materials. 

The term "thereon" is used herein to mean thereon or 
therein. For example, the present invention includes a 
substrate having a colored composition thereon. According 
to the definition of "thereon" the colored composition may 
be present on the substrate or it may be in the substrate. 

The water-soluble compounds used in the 
compositions of the present invention have the following 
general formula: 

O 

N — y 
x 

wherein x is hydrogen or an alkyl having from 1 to 6 
carbons; y is an alkyl having from 1 to 6 carbons; and z is an 
alkyl having from 1 to 6 carbons. The substituents x, y and 
z are selected to result in a compound which is water 
soluble. In some desired embodiments, x is hydrogen; y is 
an alkyl having from 1 to 3 carbons; and z is an alkyl having 
from 1 to 3 carbons. In more desired embodiments, x is 
hydrogen; y is an alkyl having from 1 to 2 carbons; and z is 
an alkyl having from 1 to 2 carbons. 

In one embodiment of the present invention, the 
water-soluble compound comprises 

f 

CH 3 — C. 

N — CH 2 CH 3 
I 

H 



In a further embodiment, the water-soluble compound 
comprises 



CH3CH2 c„ 



*N — CH 3 



H 



The water-soluble compound may be present in the 
composition in any amount as long as the composition is 
suitable for use. For example, when the composition is an 
ink jet ink composition, the amount of water-soluble 
compound may need to be less than for another type of 
coating. Desirably, the amount of water-soluble compound 
in the composition of the present invention is up to about 25 
weight percent based on the total weight of the 
composition. In some desired embodiments of the present 
invention, the water-soluble compound is present in an 
amount of about 2 to 25 weight percent based on the total 
weight of the composition. In more desired embodiments of 
the present invention, the water-soluble compound is 
present in an amount of about 6 to 10 weight percent based 
on the total weight of the composition. 

The compositions of the present invention may include 
any colorant known in the art. Suitable colorants include, 
bur are not limited to, dyes and pigments. Desirably, the 
colorant is an organic dye. Organic dye classes include, by 
way of illustration only, triarylmethyl dyes, such as 
Malachite Green Carbinol base {4-(dimemylamino)-a-[4- 
(dimethylamino)phenyl]-a-phenyl-benzene-methanol}, 
Malachite Green Carbinol hydrochloride {N-4-[[4- 
(dimemylamino)phenyl]phenyl-methylene]-2^- 
cyclohexyldien-1 -yUdene]-N-memyl-memanaminium chloride 
or bis[p-(dimemylamino)phenyl]phenylmethylium chloride}, 



and Malachite Green oxalate {N-4-[[4-(dimethylamino)- 
phenyl]-phenylmethylene]-2,5-cyclohexyldien-l-ylidene]-N- 
methyl-metnanaminium chloride or bis[p-(dimethylamino)- 
phenyl]phenylmethylinm oxalate}; monoazo dyes, such as 
Cyanine Black, Chrysoidine [Basic Orange 2; 4-(phenylazo)- 
1,3-benzenediamine monohydrochloride], Victoria Pure Blue 
BO, Victoria Pure Blue B, basic fuschin and fi-Naphthol 
Orange; thiazine dyes, such as Methylene Green, zinc 
chloride double salt [3,7-bis(dimethylamino)-6- 
nitrophenothiazin-5-ium chloride, zinc chloride double salt]; 
oxazine dyes, such as Lumichrome (7,8-dimethylalloxazine); 
naphthalirnide dyes, such as Lucifer Yellow CH {6-amino-2- 
[(hydrazino-carbonyl)amino]-2,3-dihydro-l,3-dioxo-lH- 
benz[de]iso-quinoline-5,8-disulfonic acid dilithium salt}; azine 
dyes, such as Janus Green B {3-(diethylamino)-7-[[4- 
(dimethyl-amino)phenyl]azo]-5-phenylphenazinium 
chloride}; cyanine dyes, such as Indocyanine Green {Cardio- 
Green or Fox Green; 2-[7-[l,3-dihydro-l,l-dimethyl-3-(4- 
sulfobutyl)-2H-benz[e]indol-2-ylidene]-l,3,5-heptatrienyl]- 
l,l-dimethyl-3-(4-sulfobutyl)-lH-benz[e]indolium hydroxide 
inner salt sodium salt}; indigo dyes, such as Indigo {Indigo 
Blue or Vat Blue 1; 2-(l,3-dihydro-3-oxo-2H-indol-2- 
ylidene)-l,2-dihydro-3H-indol-3-one}; coumarin dyes, such 
as 7-hydroxy-4-methyl-coumarin (4-methylumbelliferone); 
benzimidazole dyes, such as Hoechst 33258 [bisbenzimide or 
2-(4-hydroxyphenyl)-5-(4-methyl-l-piperazinyl)-2,5-bi-lH- 
benzimidazole trihydro-chloride pentahydrate]; 

paraquinoidal dyes, such as Hematoxylin {Natural Black 1; 
7,llb-dihydrobenz[b]-indeno[l,2-d]pyran-3,4,6a,9,10(6H)- 
pentol}; fluorescein dyes, such as Fluoresceinarnine (5- 
aminofluorescein); diazonium salt dyes, such as Diazo Red 
RC (Azoic Diazo No. 10 or Fast Red RC salt; 2-methoxy-5- 
chlorobenzenediazonium chloride, zinc chloride double salt); 
azoic diazo dyes, such as Fast Blue BB salt (Azoic Diazo No. 
20; 4-benzoylamino-2,5-diethoxy-benzene diazonium 



chloride, zinc chloride double salt); phenylenediamirie dyes, 
such as Disperse Yellow 9 [N-(2,4-dinitrophenyl)-l,4- 
phenylenediamine or Solvent Orange 53]; diazo dyes, such 
as Disperse Orange 13 [Solvent Orange 52; l-phenylazo-4- 
(4-hydroxyphenylazo)naphthalene]; anthra-quinone dyes, 
such as Disperse Blue 3 [Celliton Fast Blue FFR; 1- 
methylanuno-4-(2-hych-oxyethylarnino)-9,10-antliraquinone], 
Disperse Blue 14 [Celliton Fast Blue B; l,4-bis(methylamino)- 
9,10-anthraquinone], and Alizarin Blue Black B (Mordant 
Black 13); trisazo dyes, such as Direct Blue 71 (Benzo Light 
Blue FFL or Sirius Light Blue BRR; 3-[(4-[(4-[(6-amino-l- 
hydroxy-3-sulfo-2-naphthalenyl)azo]-6-sulfo-l- 
naphthalenyl)-azo]-l-naphthalenyl)azo]-l,5- 
naphthalenedisulfonic acid tetrasodium salt}; xanthene dyes, 
such as 2,7-dichloro-fluorescein; proflavine dyes, such as 
3,6-diaminoacridine hemisulfate (Proflavine); 

sulfonaphthalein dyes, such as Cresol Red (o- 
cresolsulfonaphthalein); phthalocyanine dyes, such as 
Copper Phthalocyanine {Pigment Blue 15; (SP-4-1)- 
[29H / 31H-phthalocyanato(2-)-N 29 ,N 30 ,N 31 ,N 32 ]copper}; 
carotenoid dyes, such as trans-6-carotene (Food Orange 5); 
carminic acid dyes, such as Carmine, the aluminum or 
caldum-aluminum lake of carrninic acid (7-a-D- 
glucopyranosyl-9,10-dihydro-3,5,6,8-tetrahydroxy-l-methyl- 
9,10-dioxo-2-anthracene-carbonylic acid); azure dyes, such 
as Azure A [3-anTinc>-7-(dimemylairimo)phenotWazm 
chloride or 7-(dimethyl-arruno)-3-immo-3H-phenotmazine 
hydrochloride]; and acridine dyes, such as Acridine Orange 
[Basic Orange 14; 3,8-bis(dimemylamino)acridine 
hydrochloride, zinc chloride double salt] and Acriflavine 
(Acriflavine neutral; 3,6-diamino-lO-methylacridinium 
chloride mixture with 3,6-acridine-diamine). 

The colorant compositions of the present invention 
may contain a number of additional components depending 
on the desired properties of the resulting composition. To 



improve lightfastness, one or more colorant stabilizers may 
be added to the composition. In one embodiment of the 
present invention, a colorant stabilizer in the form of a 
porphine is added to the colorant composition. Suitable 
porphines include, but are not limited to, porphines such as 
those disclosed in U.S. Patent No. 5,782,963 and U.S. Patent 
Applications Serial Nos. 08/788,863 and 08/843,410, all of 
which are assigned to Kimberly Clark Worldwide, Inc. 

In addition to the colorant and optional colorant 
stabilizer, the colored compositions of the present invention 
may contain additional components, depending upon the 
application for which it is intended. Examples of such 
additional components include, but are not limited to, 
buffering agents; charge carriers; stabilizers against thermal 
oxidation; viscoelastic properties modifiers; cross-linking 
agents; plasticizers; charge control additives such as a 
quaternary ammonium salt; flow control additives such as 
hydrophobic silica, zinc stearate, calcium stearate, lithium 
stearate, polyvinylstearate, and polyethylene powders; 
fillers such as calcium carbonate, clay and talc; surfactants; 
chelating agents; and TINUVIN® compounds; among other 
additives used by those having ordinary skill in the art. 
Charge carriers are well known to those having ordinary 
skill in the art and typically are polymer-coated metal 
particles. Desirable surfactants include , but are not limited 
to, Cl2 to Cl8 surfactants such as cetyl trimethyl ammonium 

chloride and carboxymethylamylose. TINUVIN® 
compounds are a class of compounds produced by Ciba- 
Geigy Corporation, which includes benzophenones, 
benzotriazoles and hindered amines. Desirable TINUVIN® 
compounds include, but are not limited to, 2-(2'-hydroxy-3'- 
sec-butyl-5'-terf-butylphenyl)-benzo-triazole, poly-(N-fi- 
hydroxyethyl-2,2,6,6-tetramethyl-4-hydroxy-piperidyl 
succinate and 2-(2'-hydroxy-3',5'-diferfbutylphenyl)-5- 
chloro-benzotriazole. The identities and amounts of such 
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additional components in the colored composition are well 
known to one of ordinary skill in the art. 

Suitable solvents include, but are not limited to, 
amides, such as N,N-dimethylformamide; sulfoxides, such as 
dimethylsulfoxide; ketones, such as acetone, methyl ethyl 
ketone, and methyl butyl ketone; aliphatic and aromatic 
hydrocarbons, such as hexane, octane, benzene, toluene, 
and the xylenes; esters, such as ethyl acetate; water; and 
the like. Desirably, the solvent is water. 

The present invention is also directed to ink-receiving 
substrates having the above-described composition thereon. 
The substrates to which the colorant and water-soluble 
compounds are applied include, but are not limited to, 
paper, wood, a wood product or composite, woven fabric, 
nonwoven fabric, textile, plastic, glass, metal, or any other 
substrate that would benefit from having a colorant 
thereon. Examples of suitable substrates are disclosed in 
U.S. Patent Application Serial No. 08/843,410, assigned to 
Kimberly Clark Worldwide, Inc., the entire content of which 
is hereby incorporated by reference. 

The present invention is also directed to a method of 
making a composition comprising a colorant and at least one 
water-soluble compound as described above. At least one 
water-soluble compound is incorporated into a mixture 
containing a colorant. The method of combining the 
colorant and water-soluble compound may be any method 
known to those of ordinary skill in the art. 

The present invention is also directed to an ink jet ink 
cartridge containing the above-described composition. 

The present invention is further directed to a method 
of printing an ink composition onto an ink-receiving 
substrate. In one method of printing of the present 
invention, an ink composition comprising a colorant and at 
least one water-soluble compound is ejected from an ink jet 
head onto an ink-receiving surface. 
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The present invention is further described by the 
examples which follow. Such examples, however, are not to 
be construed as limiting in any way either the spirit or the 
scope of the present invention. In the examples, all parts are 
5 by weight, unless stated otherwise. 

EXAMPLE 1 
Preparation of Magenta Ink 
10 A magenta ink was prepared using the following 

components, given in weight percent: 



DI Water 


82.76 


NaOH (0.5 N solution) 


4.00 


C11TPPS4 


0.50 


EDTA 


0.10 


E11NO3 


0.05 


N-methylpropionamide 


8.00 


GIV-GUARD® DNX 


0.40 


(50 wt% solution) 




COBRATEC® 99 


0.10 


Reactive Red 187 


2.89 


(27 wt% solution) 




Acid Red 52 


1.20 



The resulting ink composition was applied to an ink- 
15 receiving substrate as described in pending U.S. patent 

application serial no. 09/058,385, entitled "Improved 
Substrate and Colorant Stabilizers", assigned to Kimberly 
Clark Worldwide, Inc. The applied ink composition was 
free of haze and tackiness. 

20 
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EXAMPLE 2 
Preparation of Magenta Inks 
Two additional magenta ink compositions were 
prepared using the same components as in Example 1 above 
except the amount of N-methylpropionamide was 6.0 and 
10.0 weight percent respectively. 

The resulting ink compositions were applied to ink- 
receiving substrates as in Example 1. The applied ink 
compositions were free of haze and tackiness. 



EXAMPLE 3 
Preparation of Cyan Ink 
A cyan ink was prepared using the following 
15 components, given in weight percent: 

DI Water 69.80 

NaOH (0.5 N solution) 3.20 

N-methylpropionamide 8.00 

GIV-GUARD® DNX 0.40 
(50 wt% solution) 

COBRATEC® 99 0.10 

Project Cyan 18.50 

The resulting ink composition was applied to an ink- 
receiving substrate as in Example 1. The applied ink 
20 composition was free of haze and tackiness. 



While the specification has been described in detail 
25 with respect to specific embodiments thereof, it will be 

appreciated that those skilled in the art, upon attaining an 
understanding of the foregoing, may readily conceive of 
alterations to, variations of, and equivalents to these 

11 
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embodiments. Accordingly, the scope of the present 
invention should be assessed as that of the appended claims 
and any equivalents thereto. 
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Claims 

What is claimed is: 

1. A composition containing a colorant and at least 
one water-soluble compound having the following general 
formula: 

O 

N — y 

x 

wherein x is hydrogen or an alkyl having from 1 to 6 
carbons; y is an alkyl having from 1 to 6 carbons; and z is an 
alkyl having from 1 to 6 carbons. 

2. The composition of Claim 1, wherein the 
composition is an ink jet ink composition. 

3. The composition of Claim 2, wherein the water- 
soluble compound is present in an amount of up to about 25 
weight percent based on the total weight of the 
composition. 

4. The composition of Claim 3, wherein the water- 
soluble compound is present in an amount of about 6 to 10 
weight percent based on the total weight of the 
composition. 

5. The composition of Claim 3, wherein the 
composition comprises: 

(a) from about 2 to about 25 weight percent of 
the water-soluble compound; 

(b) from about 1 to about 10 weight percent 
colorant; and 

(c) the balance water. 
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15 



6. The composition of Claim 1, wherein the water- 
soluble compound comprises 

f 

CH 3 — 

N — CB>CH 3 
I 

H 

7. The composition of Claim 1, wherein the water- 
soluble compound comprises 

? 

CH3CH2 

^N— CH 3 
I 

H 



8. The composition of Claim 1, further comprising 
at least one colorant stabilizer. 

9. The composition of Claim 8, wherein the colorant 
stabilizer comprises a porphine. 



10. A substrate having the composition of Claim 1 
20 thereon. 



25 
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11. A method of making a composition comprising: 
combining a colorant and at least one water- 
soluble compound to form a mixture, wherein the one 
water-soluble compound has the following general formula: 




wherein x is hydrogen or an alkyl having from 1 to 6 
carbons; y is an alkyl having from 1 to 6 carbons; and z is an 
alkyl having from 1 to 6 carbons. 

12. The method of Claim 11, wherein the 
composition is an ink jet ink composition. 

13. The method of Claim 12, wherein the water- 
soluble compound is present in an amount of up to about 25 
weight percent based on the total weight of the 
composition. 

14. The method of Claim 13, wherein the water- 
soluble compound is present in an amount of about 6 to 10 
weight percent based on the total weight of the 
composition. 
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15. The method of Claim 11, wherein the water- 
soluble compound comprises 

? 

CH 3 — 

— CH,CH 3 

I 

H 

5 

16. The method of Claim 11, wherein the water- 
soluble compound comprises 

ff 

N — CH 3 
H 

10 

17. An ink jet ink cartridge containing the 
composition of Claim 1. 
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18. A method of printing an ink composition onto a 
substrate comprising: 

ejecting an ink composition from an ink jet 
cartridge onto a substrate; wherein the ink composition 
5 comprises a colorant and at least one water-soluble 

compound, wherein the one water-soluble compound has 
the following general formula: 

O 

z — C\ 

N — y 
x 

10 

wherein x is hydrogen or an alkyl having from 1 to 6 
carbons; y is an alkyl having from 1 to 6 carbons; and z is an 
alkyl having from 1 to 6 carbons. 
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